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- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
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Status 
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6) ^ Claim(s) 21,24 and 25 is/are rejected. 
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Application Papers 
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10)0 The drawing(s) filed on is/are: a)n accepted or b)^ objected to by the Examiner. 
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DETAILED ACTION 

Claims 1-25 are still at issue and are present for examination. Claims 21, 24-25 are now 
under consideration. Claims 1-20, 22-23 have been withdrawn from consideration as being 
drawn to non-elected invention. 

Election/Restrictions 

Applicant's election without traverse of Group III, claims 21, 24-25 in Paper No. 13 is 
acknowledged. 

Priority 

It is noted that this application appears to claim subject matter disclosed in prior 
copending Application No. 09/324,910, filed 6-3-1999. A reference to the prior application must 
be inserted as the first sentence of the specification of this application or in an application data 
sheet (37 CFR 1.76), if applicant intends to rely on the filing date of the prior application under 
35 U.S.C. 119(e) or 120. See 37 CFR 1.78(a). Also, the current status of all nonprovisional 
parent applications referenced should be included. 

If the application is a utiHty or plant appHcation filed on or after November 29, 2000, any 
claim for priority must be made during the pendency of the application and within the later of 
four months from the actual filing date of the application or sixteen months from the filing date 
of the prior application. See 37 CFR 1.78(a)(2) and (a)(5). This time period is not extendable and 
a failure to submit the reference required by 35 U.S.C. 1 19(e) and/or 120, where applicable, 
within this time period is considered a waiver of any benefit of such prior application(s) under 35 
U.S.C. 1 19(e), 120, 121 and365(c). A priority claim filed after the required time period may be 
accepted if it is accompanied by a grantable petition to accept an unintentionally delayed claim 
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for priority under 35 U.S.C. 1 19(e), 120, 121 and 365(c). The petition must be accompanied by 
(1) a surcharge under 37 CFR 1.1 7(t), and (2) a statement that the entire delay between the date 
the claim was due under 37 CFR 1 .78(a)(2) or (a)(5) and the date the claim was filed was 
unintentional. The Commissioner may require additional information where there is a question 
whether the delay was unintentional. The petition should be directed to the Office of Petitions, 
Box DAC, Assistant Commissioner for Patents, Washington, DC 2023 1 . 

Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The priority document is in Japanese and as the Examiner does not read or 
understand Japanese, an English translation of the priority document is required for perfecting 
the priority. 

Claim Rejections - 35 USC§112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 21 and 24-25 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. All three above claims recite the phrase "and cross-linking of 
protein to react with a/the protein and/or a peptide/food". It is imclear to the Examiner as to 
which "protein" applicant is referring to in the above phrase, whether it the protein that is being 
acted upon by the enzyme or cross-linking of another protein to the protein that is being acted 



Application/Control Number: 09/727,769 Page 4 

Art Unit: 1652 

upon. It is also not clear to the Examiner as to which protein applicants are referring to recited in 
the second part of the phrase. 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 21, 24-25 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for a method of deamidating amido groups in protein or 
peptides in a food using the deamidating enzyme with SEQ ID N0:6, does not reasonably 
provide enablement for such a method using any deamidating enzyme from any source. The 
specification does not enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to make the invention commensurate in scope with these claims. 

Factors to be considered in determining whether undue experimentation is required, are 
summarized in In re Wands (858 F.2d 731, 8 USPQ 2nd 1400 (Fed. Cir. 1988)) as follows: (1) 
the quantity of experimentation necessary, (2) the amount of direction or guidance presented, (3) 
the presence or absence of working examples, (4) the nature of the invention, (5) the state of the 
prior art, (6) the relative skill of those in the art, (7) the predictability or unpredictability of the 
art, and (8) the breadth of the claim(s). 

Claims 21, 24-25 are specifically drawn to a method of deamidating proteins using an 
enzyme, which directly acts upon the groups without causing severing of peptide bond and 
cross-linking of that protein with another protein or a peptide, and which appears to be a unique 
property of the enzyme with SEQ ID N0:6. However, claims 21, 24-25 are so broad as to 
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encompass a method of deamidating proteins using any deamidase from any source and 
applicants have not taught as to how one of skill in the art would be able make or find such an 
enzyme. The scope of the claims is not commensurate with the enablement provided by the 
disclosure with regard to the extremely large number of sources broadly encompassed by the 
claims. Furthermore, even if one of ordinary skill in the art contemplates on making such an 
enzyme by recombinant methods by mutating known deamidases, the specification does not 
provide enablement. Since the amino acid sequence of a protein determines its structural and 
fimctional properties, predictabihty of which changes can be tolerated in a protein's amino acid 
sequence to obtain the desired activity requires a knowledge of and guidance with regard to 
which amino acids in the protein's sequence, if any, are tolerant of modification and which are 
conserved (i.e. expectedly intolerant to modification), and detailed knowledge of the ways in 
which the proteins* structure relates to its fimction. However, in this case the disclosure is 
limited to the nucleotide and encoded amino acid sequence of only one such amidase. 

While enzyme isolation and characterization methods are known in the art, it is not 
routine in the art to screen exhaustively large number of sources to find the desired enzyme and 
such screening would also cause undue experimentation to one of ordinary skill in the art. 
Similarly, while recombinant and mutagenesis techniques are known, it is not routine in the art to 
screen for multiple substitutions or multiple modifications of known deamidases, as 
encompassed by the instant claims, and the positions within a protein's sequence where amino 
acid modifications can be made with a reasonable expectation of success in obtaining the desired 
activity/utility are limited in any protein and the result of such modifications is unpredictable. In 
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addition, one skilled in the art would expect any tolerance to modification for a given protein to 
diminish with each further and additional modification, e.g. multiple substitutions. 

The specification does not support the broad scope of the claims which encompass all 
sources of the enzyme and all modifications and fi*agments of any amidase because the 
specification does not establish: (A) a rational and predictable scheme for isolating the enzyme 
fi-om any or all given sources; (B) a rational and predictable scheme for modifying any known 
amidase amino acid residue with an expectation of obtaining the desired biological function; (C) 
regions of the protein (any amidase) structure which may be modified; (D) the general tolerance 
of deamidases to modification and extent of such tolerance; and (E) the specification provides 
insufficient guidance as to which of the essentially infinite possible choices is likely to be 
successful. 

Thus, applicants have not provided sufficient guidance to enable one of ordinary skill in 
the art to make and use the claimed invention in a manner reasonably correlated with the scope 
of the claims broadly including deamidases isolated fii'om any source. The scope of the claims 
must bear a reasonable correlation with the scope of enablement (In re Fisher, 166 USPQ 19 24 
(CCPA 1970)). Without sufficient guidance, identification and determination of amidase having 
the desired biological characteristics is unpredictable and the experimentation left to those skilled 
in the art is unnecessarily, and improperly, extensive and undue. See In re Wands 858 F.2d 73 1, 
8 USPQ2nd 1400 (Fed. Cir, 1988), 

Claims 21, 24-25 are rejected under 35 U.S.C. 1 12, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to reasonably convey to one 
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skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

Claims 21, 24-25 are directed to a method of deamidating proteins using enzymes from 
any source. Claims 21, 24-25 are rejected under this section of 35 USC 1 12 because the claims 
are directed to a method which uses a genus of polypeptides (derived from any source including 
recombinantly modified polypeptide sequences, modified by at least one of deletion, addition, 
insertion and substitution) that have not been disclosed in the specification. No description has 
been provided of the modified polypeptide sequences encompassed by the claim. No 
information, beyond the characterization of SEQ LD N0:6 has been provided by applicants 
which would indicate that they had possession of the claimed genus of polypeptides. The 
specification does not contain any disclosure of the structure of all the polypeptides including 
fragments and variants within the scope of the claimed genus. The genus of polypeptides 
claimed is a large variable genus including peptides which can have a wide variety of structures. 
Therefore many structurally unrelated polypeptides are encompassed within the scope of these 
claims. The specification discloses only a single species of the claimed genus which is 
insufficient to put one of skill in the art in possession of the attributes and features of all species 
within the claimed genus. Therefore, one skilled in the art cannot reasonably conclude that 
applicant had possession of the claimed invention at the time the instant application was filed. 

Applicant is referred to the revised guidelines concerning compliance with the vmtten 
description requirement of U.S.C. 1 12, first paragraph, published in the Official Gazette and also 
available at wvvw.uspto.gov . 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

Claim 21 is rejected under 35 U.S.C. 102(a) as being anticipated by Yamaguchi et al. 
(Appl. Environ. Microbiol, 8/2000, Vol. 66(8):3337-3343). This rejection is based upon the 
public availability of a printed publication published by others. Claim 21 of the instant 
application is drawn to a method of modifying a protein or a peptide by allowing an enzyme - 
having an activity to deamidate amido groups in protein or peptide — to directly act upon the 
amido groups without causing severing of the peptide bond and cross-linking of the protein to 
another protein or peptide. Yamaguchi et al. disclose such a method using such an enzyme (see 
entire document especially page 3337, under Materials and Methods, last para). Thus 
Yamaguchi et al. anticipate claim 21 of this application as written. 

Claims 21, 24-25 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Yamaguchi et al. (EP 0976829 A2, 2-2-2000). This rejection is based upon the public 
availability of a printed publication published by others. Claims 21, 24-25 of the instant 
appUcation is drawn to a method of modifying a protein or a peptide by allowing an enzyme - 
having an activity to deamidate amido groups in protein or peptide by directly acting upon the 
amido groups without causing severing of the peptide bond and cross-linking of the protein to 
another protein or peptide — to act on specific peptides, proteins (either of animal or plant origin) 
or foods comprising such proteins. Yamaguchi et al. disclose identical method for deamidating 
a peptide or a protein using an identical enzyme (see entire document, specifically see claims 19, 
21-22). Thus Yamaguchi et al. anticipate claims 21, 24-25 of this application as written. 
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Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 24-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yamaguchi 
et al. as applied to claim 21 above, and further in view of Hamada et al. (J. Food Sci., 1989, Vol. 
54(3):598-602. Claims 24-25 in this instant appHcation are drawn to a method for improving 
functionality of a plant or animal protein and/or peptide based food by allowing an enzyme ~ 
having an activity to deamidate amido groups in proteins or peptides by directly act upon the 
amido groups without causing severing of the peptide bond and cross-linking of the protein to 
another protein or peptide — to act on such proteins or foods comprising such proteins. 

Yamaguchi et al. as it applies to claim 21 has already been explained above. While 
Yamaguchi et al. teach the enzyme and its use to deamidate a short peptide, the reference does 
not teach the use of the enzyme to improve functionality of plant or animal proteins or foods 
containing such proteins. 

Hamada et al. teach that functional properties of food proteins such as soy proteins (plant 
protein) or casein (animal protein) depends on their conformation and that the conversion of 
protein amide groups to carboxyr groups by deamidation improves properties such as solubility 
and other physical characteristics. The reference also teaches that such improved properties 
enhance their use as functional ingredients in food systems such as beverages, dressings, 
toppings and confections et c. Hamada et al. in fact, teach the use of a deamidase isolated from 
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B.circulans, However, the reference also makes it clear that the enzyme from B.circulans its 
activity towards intact protein is small and that the enzyme prefers peptides. The reference also 
teaches that use of the B.circulans also results in bitter peptides as it hydrolyzes the peptide 
bond and releases bitter peptides. 

Using the reference of Yamaguchi et al and that of Hamada et al it would be obvious to 
one of ordinary skill in the art to use the enzyme of Yamaguchi et al. for deamidating large or 
intact proteins especially those used in the food industry. One of ordinary skill in the art would 
have been motivated to do so because Yamaguchi et al. teach an enzyme which directly acts on 
the amido groups without acting on the peptide bond and Hamada et al. teach that the known 
enzymes in the art used for improving the functionality of the food proteins such as that from 
B.circulans prefers only small peptides and is not efficient on large or intact proteins and also 
releases bitter peptides into the food. One of ordinary skill in the art would have a reasonable 
expectation of success as Yamaguchi et al. teach the enzyme with unique properties described 
above and Hamada et al. teach the importance of improving the functionality food proteins and 
also the disadvantages of using the presently known deamidases. 

Therefore the above invention would have been prima facie obvious to one of ordinary 
skill in the art. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation xmder 37 CFR 1 .56 to point out 
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the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the appUcability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 



No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Manjunath Rao whose telephone number is (703) 306-5681. The 
Examiner can normally be reached on M-F from 8:00 a.m. to 4:30 p.m. If attempts to reach the 
Examiner by telephone are unsuccessfiil, the Examiner's supervisor, P.Achutamurthy, can be 
reached on (703) 308-3804. The fax number for Official Papers to Technology Center 1600 is 
(703) 305-3014. Any inquiry of a general nature or relating to the status of this appUcation or 
proceeding should be directed to the receptionist whose telephone number is (703) 308-0196. 



Conclusion 




Manjunath N. Rao 
August 12, 2002 



